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1
CRASH STRUCTURE FOR A RAILCAR

FIELD OF THE INVENTION

The present invention generally relates to the field of rail-
cars. More specifically, the invention relates to a structure
designed for a cab end of a railcar that is capable of absorbing
the energy in case of a crash especially between a passenger
car and a locomotive.

BACKGROUND OF THE INVENTION

In order to promote greater safety of conventional intercity
and commuter railroads which operate on the general railroad
system with other trains including freight trains, the federal
government has promulgated regulations governing passen-
ger rail safety. Nevertheless, train operators unions have
pushed for higher safety passenger railcar designs since they
felt that the train operators where exposed in case of a colli-
sion with a freight locomotive. Indeed, in many commuter
railcar designs, the train operator cab is placed right at the
front of the railcar, being protected only by vertical beams,
called corner posts, and collision posts.

Alternate designs of a cab end of passenger railcars have
been proposed. For example, U.S. Pat. No. 7,900,565 to
Bravo discloses a passenger railcar using a crash energy man-
agement module at the cab end of the vehicle, in front of the
corner posts and collision posts. This provides additional
energy absorption and further protects the train operator.
However, there are a few drawbacks with this design. For one,
the disclosed crash energy management module uses energy
absorbers that may be exposed to high lateral loads in case of
a crash with some locomotives like the ones known as the
F40, MP40 and F59. These locomotives all have a pointed
front end that can intrude between the energy absorbers dis-
closed by Bravo and pushes them sideways, making them less
efficient in absorbing energy.

Moreover, conventional cab end design uses two vertical
collision posts, extending from a floor ofthe railcar to its roof,
that are located between the vertical corner posts. The train
operator is typically seated on one side or another, between
one corner post and one collision post. Although providing
adequate protection for the train operator, this design restricts
his field of view.

There is therefore a need for a better design of a crash
structure for the cab end of a railcar.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a crash
structure for the cab end of a railcar that overcomes or miti-
gates one or more disadvantages of known crash structures, or
at least provides a useful alternative.

The invention provides the advantages of providing a crash
structure for the cab end of a railcar allowing better visibility
to the train operator. Moreover, the present invention provides
a crash structure adapted to cope with a crash with some types
of locomotives.

In accordance with an embodiment of the present inven-
tion, there is provided a railcar having a chassis, a front end
frame, a control cab for a train operator and an energy absorb-
ing crash structure. The chassis has a cab end and a rear end.
The front end frame is connected to the cab end of the chassis.
The front end frame includes a pair of corner posts and a
collision post structure. Each one of the pair of corner posts is
located at a different corner of the chassis at the cab end. The
collision post structure is located between the pair of corner
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posts. The control cab has a control cab floor and is located
proximate the cab end. A crash energy management module,
located ahead of the front end frame, has a plurality of energy
absorbers and a crash shield. The plurality of energy absorb-
ers is attached to the front end frame. There is a left energy
absorber located on a left portion of the chassis and a right
energy absorber located on a right portion of the chassis. The
crash shield is attached substantially vertically to the plurality
of energy absorbers. The crash shield and the plurality of
energy absorbers are operative to transfer vertical and lateral
loads to the chassis.

Optionally, the crash shield may include a grabbing aper-
ture laterally located in a median region of the crash shield.
This grabbing aperture extends vertically from at most 56.5
inches above top of rail to at least 67 inches above top of rail.

Preferably, the control cab is located behind the crash
energy management module. The plurality of energy absorb-
ers has four energy absorbers: two of the four energy absorb-
ers are located on a right portion of the railcar while the other
two energy absorbers are located on a left portion of the
railcar. Two of the four energy absorbers may substantially be
aligned with the chassis while the other two energy absorbers
may substantially be aligned with the control cab floor which
may be located higher than the chassis on which a lower
passenger floor is installed. Advantageously, the four energy
absorbers are also vertically centered about a level of a floor
deck of a locomotive. Optionally, the four energy absorbers
may be attached to the collision post structure and may form
a square pattern.

Optionally, the railcar further includes an upper passenger
floor and the control cab floor is located at a height interme-
diate that of the lower passenger floor and that of the upper
passenger floor.

Optionally, the railcar may further include a protection
shell that extends laterally between the pair of corner posts
and vertically from the control cab floor. This protection shell
is operative to prevent longitudinal intrusion within the con-
trol cab.

Preferably, the control cab is located above the crash
energy management module and extends laterally between
the pair of corner posts.

Optionally, the collision post structure has two lower col-
lision posts, a structural beam, also known as a structural
shelf, and an upper collision post. The two lower collision
posts extend vertically from the chassis to an intermediate
height of the railcar. The structural shelf, which extends trans-
versally and continuously at least between the pair of corner
posts, connects top portions of the two lower collision posts.
The upper collision post extends from the structural shelfto a
top portion of the railcar. The upper collision post is aligned
with a median vertical plane of the railcar. Advantageously,
the structural shelf may at least partially overlap each one of
the pair of corner posts.

Optionally, the two lower collision posts have at least an
upper portion that is canted forward, thereby providing addi-
tional space in the control cab.

Optionally, the pair of corner posts extend substantially
vertically and continuously from the chassis up to an upper
portion of the railcar, or up to an anti-telescoping plate.

The railcar may include an exterior sloped shell. The crash
energy management module is located within the exterior
sloped shell.

Preferably, the railcar is a passenger railcar.

In accordance with another embodiment of the present
invention, there is provided a railcar having a chassis, a front
end frame, a control cab for a train operator and a crash energy
management module. The front end frame is connected to a
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cab end of the chassis. The front end frame includes a pair of
corner posts and a collision post structure. Each one of the
pair of corner posts is located at a different corner of the front
end frame. The collision post structure is located between the
pair of corner posts. The collision post structure has two lower
collision posts, a structural shelf and an upper collision post.
The lower collision posts extend substantially vertically from
the chassis to an intermediate height of the railcar. The struc-
tural shelf connects top portions of the two lower collision
posts and extends transversally between the pair of corner
posts. The upper collision post extends from the structural
shelf to a top portion of the railcar and is aligned with a
longitudinal median vertical plane of the railcar. The control
cab is located proximate the front end. The crash energy
management module is located ahead of the front end frame.

Optionally, the control cab and its floor extend laterally
between the pair of corner posts, or in other words from one
corner post to the other corner post.

The two lower collision posts may have at least an upper
portion that is canted forward, thereby providing additional
space in the control cab. The structural shelf may at least
longitudinally partially overlap each one of the pair of corner
posts.

Optionally, the railcar further includes a protection shell
extending laterally between the pair of corner posts and ver-
tically from the control cab floor. The protection shell is
operative to prevent longitudinal intrusion within the control
cab.

Preferably, the control cab is located behind and above the
crash energy management module and above the lower pas-
senger floor.

Optionally, the crash energy management module has a
plurality of energy absorbers and a crash shield. The plurality
of energy absorbers are attached to the collision post struc-
ture. The plurality of energy absorbers has a left energy
absorber located on a left portion of the railcar and a right
energy absorber located on a right portion of the railcar. The
crash shield is attached substantially vertically to the plurality
of energy absorbers.

The crash shield may further include a grabbing aperture
that is laterally located in a median region of the crash shield.
Typically, the grabbing aperture extends vertically from at
most 56.5 inches above top of rail to at least 67 inches above
top of rail.

The railcar may further have an upper passenger floor. The
control cab floor may be located at a height intermediate that
of the lower passenger floor and that of the upper passenger
floor. Alternately, the control cab floor may also be located at
the same level as the upper passenger floor.

Optionally, the plurality of energy absorbers includes four
energy absorbers. Two of the four energy absorbers are
located on a right portion of the railcar and the other two of
energy absorbers are located on a left portion of the railcar.
Two of the four energy absorbers are substantially aligned
with the chassis while the two other energy absorbers are
substantially aligned with the control cab floor.

Optionally, the pair of corner posts extend substantially
vertically and continuously from the chassis up to an upper
portion of the railcar, or up to an anti-telescoping plate.

The railcar may also include an exterior sloped shell. The
crash energy management module is located within the exte-
rior slated shell.

Preferably, the railcar is a passenger railcar.

BRIEF DESCRIPTION OF DRAWINGS

These and other features of the present invention will
become more apparent from the following description in
which reference is made to the appended drawings wherein:
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FIG. 1 is an bottom isometric view of a railcar in accor-
dance with an embodiment of the present invention;

FIG. 2 is a top isometric view of a chassis of the railcar of
FIG. 1,

FIG. 3 is a cut-away isometric view of the railcar of FIG. 1
showing a lower passenger floor, an upper passenger floor and
a cab floor;

FIG. 4 is an isometric interior view of a front end frame of
the railcar of FIG. 1;

FIG. 5 is an isometric front view of the front end frame of
the railcar of FIG. 1;

FIG. 6 is an isometric view of a cab end of the railcar of
FIG. 1 showing a crash energy management module;

FIG. 7 is an isometric view of the cab end of the railcar of
FIG. 1 showing a crash energy management module and a
protection shell; and

FIG. 8 is an isometric view of the cab end of the railcar of
FIG. 1 showing an exterior slanted aerodynamic shell.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a front end structure of a
railcar, and especially to a crash structure adapted to cope
with a crash with some type of a locomotive. The crash
structure also provides an improved visibility for the train
operator seated in the cab.

FIG. 1, now referred to, depicts a railcar 10. Railcar 10 is a
passenger rail cab car, although the same invention described
hereinafter could also be applied to a power car. The railcar 10
has a cab end 12 at the front, and a rear end 14. The railcar 10
includes a chassis 16 that extends the full length of the railcar
10, a control cab 18 for a train operator located at the cab end
12, and an exterior sloped shell 20.

FIG. 2 is now concurrently referred to. As can be seen, a
front end frame 22 is connected to the cab end 12 of the
chassis 16. In the non-limiting example of the present inven-
tion, the chassis 16 is designed for a double-deck vehicle. As
such, the chassis 16 has a chassis front portion 17, a chassis
intermediate portion 19 and a chassis rear portion 21.
Whereas on a single-deck railcar the chassis front portion 17,
the chassis intermediate portion 19 and the chassis rear por-
tion 21 are all aligned, in a double-deck car, the chassis
intermediate level 19 is placed lower than both the chassis
front portion 17 and the chassis rear portion 21 in order to
accommodate a second deck in the intermediate portion. A
lower passenger tloor 23, best shown in FIG. 3 now concur-
rently referred to, is installed over the chassis 16 in the chassis
intermediate portion 19 and on both the chassis front portion
17 and the chassis rear portion 21. When the lower passenger
floor 23 is that of a two or multi-floors vehicle, the lower
passenger floor 23 may have a step over the bogie portion 25.

The front end frame 22 has a pair of corner posts 24, a
collision post structure 26 and an upper horizontal beam
known as an anti-telescoping plate 27 located at an upper
portion of the railcar 10. Each corner post 24 is positioned at
a different corner of the chassis 16 at the cab end 12. The
corner posts 24 extend substantially vertically and continu-
ously from the lower passenger floor 23, or chassis front
portion 17, up to the anti-telescoping plate 27. The corner
posts 24 are typically made of steel beams. The collision post
structure 26 is located between the pair of corner posts 24.

FIG. 4 is now concurrently referred to. The collision post
structure 26 is made of two lower collision posts 28, a struc-
tural shelf 30 and a single upper collision post 32. The two
lower collision posts 28 extend from a lower portion of the
chassis 16 to an intermediate height of the railcar where a
structural shelf 30 is transversally installed between the pair
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of corner posts 24. The structural shelf 30, which extends
continuously at least between the corner posts 24, also con-
nects top portions of the two lower collision posts 28 and the
corner posts 24 together. Advantageously, the structural shelf
30 may overlap the corner posts 24 so that all are continuous
and thereby provide an improved structural integrity. This
overlap is also possible because of the peculiar shape of the
lower collision post 28, as will be discussed below. The upper
collision post 32 extends from the structural shelf 30 to the
anti-telescoping plate 27 at a railcar top portion 34. The upper
collision post 32 is aligned with a longitudinal vertical center
plane of the railcar 10. Since the structural shelf 30 extends
symmetrically from one corner of the railcar 10 to another
corner, the upper collision post 32 is connected to a middle
portion of the structural shelf 30 and thereby divides a wind-
shield of the control cab 18 in two halves. This is a substantial
advantage as the single upper collision post allows for an
improved visibility for a train operator 38 (best shown in FIG.
7) over many previous collision post structures which have
two collision posts up to the railcar top portion. As can be best
seen in FIG. 5, the two lower collision posts 28 may have their
upper portion bent forward. This advantageously pushes the
structural shelf 30 forward, thereby providing additional
space in the control cab 18 for the legs and knees of the train
operator 38 and allowing the overlap between the structural
shelf 30 and the two corner posts 24.

FIG. 6 is now concurrently referred to. In order to absorb
energy in case of a crash and provide protection for the train
operator 38, chassis 16 and front end frame 22, a crash energy
management module 40 is added to the railcar 10, ahead of the
front end frame 22. The crash energy management module 40
includes a plurality of energy absorbers 42 and a crash shield
44. The energy absorbers 42 are attached to the front end
frame 22. Advantageously, the energy absorbers may be
removably attached, with the help of screws or bolts for
example, so that they can be easily replaced if damaged
during a crash. Although any number of energy absorbers 42
may be used, the present design shows four energy absorbers
42 located symmetrically with respect to the longitudinal
vertical center plane of the railcar 10: two of the four energy
absorbers 42 are located on a right portion of the railcar while
the other two energy absorbers 42 are located on a left portion
of the railcar. Two energy absorbers 42 may substantially be
aligned with the chassis 16 while the other two energy absorb-
ers may substantially be aligned with a control cab floor 48,
located higher than the chassis 16. As can be seen, the four
energy absorbers 42 are attached to the collision post struc-
ture 26 and form a square pattern. Advantageously, the energy
absorbers 42 may be vertically centered about a level of a
floor deck of a locomotive, thereby distributing as evenly as
possible the impact energy within the energy absorbers 42.

The crash shield 44 is attached substantially vertically and
laterally to the four energy absorbers 42. The crash shield 44
has three functions: 1) it distributes an eventual crash load
over the energy absorbers 42, thereby making them work as
one unit; 2) it links together the four energy absorbers 42, and
especially the right ones to the left ones, so that they remain
laterally and vertically stable and collapse mostly longitudi-
nally in case of a crash. This is important because some
locomotives have a pointed front end that, absent the crash
shield 44, would penetrate between the energy absorbers 42
and push them outwardly, the energy absorbers then rotating
on their attachment base 50 at the collision post structure 26;
and 3) using its central grabbing aperture 52, the crash shield
44 is capable of grabbing the pointed front end of a locomo-
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tive crashing into it and prevent the locomotive from climbing
over the railcar 10, therefore acting as an anti-climbing
device.

As described, the crash shield 44 is designed to work with
certain types of locomotives, including, but not limited to,
F40, MP40 and F59 locomotives, which all have in common
that their floor has a pointed end at their front end. The crash
shield 44 is also designed to distribute vertical and lateral
loads to the energy absorbers 42 and to transfer this load
through the energy absorbers 42 to the front end frame 22. To
be effective, the grabbing aperture 52 is centered on the
longitudinal vertical center plane of the railcar 10 and cen-
tered at a vertical position corresponding approximately to
that of a locomotive floor deck. The grabbing aperture 52,
substantially rectangular in shape, may extend vertically from
50 inches above top of rail (TOR) to 75 inches above TOR.
Preferably, the grabbing aperture 52 extends from 56.5 inches
above TOR to 67 inches above TOR.

FIG. 7 is now concurrently referred to. The cab end 12 may
further be provided with a protection shell 54, also known as
a ballistic plate, extending laterally between the pair of corner
posts 24 and vertically from the control cab floor 48 to the
structural shelf 30. This protection shell 54 is operative to
provide protection against intrusion of impacting objects into
the control cab 18, and in particular smaller objects that could
pass through either between one of the corner posts 24 and
one of the lower collision posts 28 or between both lower
collision posts 28.

In order to better protect the train operator 38, the control
cab 18 is located behind the crash energy management mod-
ule 40 and behind the front end frame 22. The control cab 18
has a control cab floor 48 that may extend the whole width of
the railcar 10 (best shown in FIG. 6), or in other words from
one corner post 24 to the other corner post 24. Such a whole-
width floor provides an airy control cab 18 for the train
operator 38.

As seen in FIG. 3, the control cab floor 48 is located above
the lower passenger floor 23 and preferably above the crash
energy management module 40. In the non-limiting example
provided, the railcar 10 is provided with an upper passenger
floor 56. The control cab floor 48 is located at a height inter-
mediate that of the lower passenger floor 23 and that of the
upper passenger floor 56. Alternatively, the cab floor 48 could
be aligned with the upper passenger floor 56.

FIG. 8 is now referred to. To provide a nice appearance and
good aerodynamic properties, the crash energy management
module 40 is covered by the cosmetic exterior sloped shell 20.

Advantageously, the crash energy management module 40
is modular in nature and may be replaced by a rigid module in
situations where no crash energy management features are
required.

The present invention has been described with regard to
preferred embodiments. The description as much as the draw-
ings were intended to help the understanding of the invention,
rather than to limit its scope. It will be apparent to one skilled
in the art that various modifications may be made to the
invention without departing from the scope ofthe invention as
described herein, and such modifications are intended to be
covered by the present description. The invention is defined
by the claims that follow.

The invention claimed is:

1. A railcar comprising:

a chassis, said chassis having a cab end and a rear end;

a front end frame, said front end frame being connected to
said cab end of said chassis, said front end frame having:
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apair of corner posts, each one of said pair of corner posts
being located at a different corner of said cab end of said
chassis;

acollision post structure, said collision post structure being
located between said pair of corner posts;

a control cab for a train operator, said control cab having a
control cab floor, said control cab being located proxi-
mate said cab end;

a crash energy management module, said crash energy
management module being located ahead of said front
end frame, said crash energy management module hav-
ing:

a plurality of energy absorbers, said plurality of energy
absorbers being attached to said front end frame, said
plurality of energy absorbers having a left energy
absorber located on a left portion of the chassis and a
right energy absorber located on a right portion of the
chassis;

a plate-shaped crash shield, said crash shield being
attached substantially vertically to and laterally to said
plurality of energy absorbers to link the plurality of
energy absorbers together; and

a grabbing aperture extending through the shield and
capable of grabbing a front end locomotive crashing into
the railcar.

2. The railcar of claim 1, wherein said grabbing aperture is
laterally and vertically located in a median region of said
crash shield.

3. The railcar of claim 2, wherein said grabbing aperture
extends vertically from at most 56.5 inches above a top of a
rail to at least 67 inches above the top of the rail.

4. The railcar of claim 3, wherein said crash shield and said
plurality of energy absorbers are operative to transfer a ver-
tical load to said chassis.

5. The railcar of claim 2, wherein said control cab is located
behind said crash energy management module.

6. The railcar of claim 5, wherein said plurality of energy
absorbers comprises four energy absorbers, two of said four
energy absorbers being located on a right portion of said
railcar and two of said four energy absorbers being located on
a left portion of said railcar.

7. The railcar of claim 6, wherein two of said four energy
absorbers are substantially aligned with said chassis.

8. The railcar of claim 7, wherein said control cab floor is
located higher than a lower passenger floor installed on said
chassis and wherein two of said four energy absorbers are
substantially aligned with said control cab floor.

9. The railcar of claim 8, wherein said energy absorbers are
attached to said collision post structure.

10. The railcar of claim 9, further comprising an upper
passenger floor, said control cab floor being located at a
height intermediate that of said lower passenger floor and that
of said upper passenger floor.

11. The railcar of claim 10, wherein said four energy
absorbers form a square pattern.

12. The railcar of claim 2, further comprising a protection
shell extending laterally between said pair of corner posts and
vertically from said control cab floor to a structural shelf, said
protection shell being operative to prevent longitudinal intru-
sion within said control cab.

13. The railcar of claim 1, wherein said control cab is
located above said crash energy management module and
extends laterally between said pair of corner posts.

14. The railcar of claim 1, wherein said collision post
structure comprises:
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two lower collision posts, said collision posts extending
vertically from said chassis to an intermediate height of
said railcar, each one of said two collision posts having
a top portion; and

a structural shelf, said structural shelf connecting said top
portions of said two lower collision posts, said structural
shelf extending transversally at least between said pair
of corner posts; and

an upper collision post extending from said structural shelf
to a top portion of said railcar, said upper collision post
being aligned with a median vertical plane of said rail-
car.

15. The railcar of claim 14, wherein said two lower colli-
sion posts have at least an upper portion that is canted for-
ward, thereby providing additional space in said control cab.

16. The railcar of claim 14, wherein said structural shelf at
least partially overlaps each one of said pair of corner posts.

17. The railcar of claim 1 further comprising an exterior
sloped shell, said crash energy management module being
located within said exterior sloped shell and wherein said
railcar is a passenger railcar.

18. The railcar of claim 1, wherein said pair of corner posts
extend substantially vertically and continuously from said
chassis up to an upper portion of said railcar.

19. A railcar comprising:

a chassis, said chassis having a cab end;

a front end frame, said front end frame being connected to

a front portion of said chassis, said front end frame
having:

a pair of corner posts, each one of said pair of corner posts
being located at a different corner of said front end
frame;

an anti-telescoping plate, said anti-telescoping plate
extending transversely at a railcar top portion;

a collision post structure, said collision post structure being
located between said pair of corner posts, said collision
post structure having:

two lower collision posts, said two lower collision posts
extending substantially vertically from said chassis to an
intermediate height of said railcar, each one of said two
lower collision posts having a top portion;

a structural shelf, said structural shelf connecting said top
portions of said two lower collision posts, said structural
shelf extending transversally between said pair of corner
posts; and

an upper collision post extending from said structural shelf
to said anti-telescoping plate, said upper collision post
being aligned with a longitudinal median vertical plane
of said railcar;

a control cab for a train operator, said control cab having a
control cab floor, said control cab being located proxi-
mate said front end, said structural shelf being vertically
located intermediate to said cab floor and said anti-
telescoping plate; and

a crash energy management module, said crash energy
management module being located a head of said front
end frame, said crash energy management module com-
prising a crash shield, said crash shield being substan-
tially vertical, aid crash shield having a grabbing aper-
ture capable of grabbing a front end of a locomotive
crashing into the railcar,

wherein said structural shelf, said upper collision post, said
anti-telescoping plate, and said corner post define an
opening through which the train operator may see out-
side said control cab.
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20. The railcar of claim 19, wherein said control cab floor
extends laterally from one of said pair of corner posts to
another of said pair of corner posts.

21. The railcar of claim 19, wherein said two lower colli-
sion posts have at least an upper portion that is canted for-
ward, thereby providing additional space in said control cab.

22. The railcar of claim 19, wherein said structural shelf at
least partially overlaps each one of said pair of corner posts.

23. The railcar of claim 22, further comprising a protection
shell extending laterally between said pair of corner posts and
vertically from said control cab floor, said protection shell
being operative to prevent longitudinal intrusion within said
control cab.

24. The railcar of claim 21, wherein said control cab is
located behind said crash energy management module, above
said chassis, and above said crash energy management mod-
ule.

25. The railcar of claim 24, wherein said crash energy
management module comprises:

a plurality of energy absorbers, said plurality of energy
absorbers being attached to said collision post structure,
said plurality of energy absorbers having a left energy
absorber located on a left portion of the railcar and a
right energy absorber located on a right portion of the
railcar,

said crash shield being attached to said plurality of energy
absorbers.

15
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26. The railcar of claim 25, wherein said grabbing aperture
is laterally located in a median region of said crash shield.

27. The railcar of claim 26, wherein said grabbing aperture
extends vertically from at most 56.5 inches above a top of a
rail to at least 67 inches above the top of the rail.

28. The railcar of claim 25, further comprising an upper
passenger floor, said control cab floor being located at a
height intermediate that of a lower passenger floor installed
on said chassis and that of said upper passenger floor.

29. The railcar of claim 26, wherein said plurality of energy
absorbers comprises four energy absorbers, two of said four
energy absorbers being located on a right portion of said
railcar and two of said four energy absorbers being located on
a left portion of said railcar, wherein two of said four energy
absorbers are substantially aligned with said chassis and
wherein two of said four energy absorbers are substantially
aligned with said control cab floor.

30. The railcar of claim 20, further comprising an exterior
sloped shell, said crash energy management module being
located within said exterior sloped shell and wherein said
railcar is a passenger railcar.

31. The railcar of claim 20, wherein said pair of corner
posts extend substantially vertically and continuously from
said chassis up to an upper portion of said railcar.

32. The railcar of claim 26, wherein said crash shield is
plate-shaped and wherein said crash shield vertically and
laterally links the plurality of energy absorbers together.

#* #* #* #* #*



